Fuzzy Logic Based Motor Control by Mohamed Fayek, Haytham
Fuzzy Logic Based Motor Control 
By 
Haytham Mohamed Fayek 
11074 
Supervisor: Assoc. Prof. Dr. Irraivan Elamvazuthi 
UN IVERS IT! 
HKNOLOGl 
PFTRONAS 
Dissertation Submitted in partial fulfilment of 
the requirements for the 
Bachelor of Engineering (Hons) 
(ELECTRICAL AND ELECTRONCIS ENGINEER1NG) 
December, 2011 
UNIVERSITI TEKNOLOGI PETRONAS 
Bandar Seri Iskandar 
31750 TRONOH 
PERAK Darul Ridzuan 
i 
CERTIFICATION OF APPROVAL 
Fuzzy Logic Based Motor Control 
By 
Haytham Mohamed Fayek 
A project dissertation submitted to the 
Electrical & Electronics Engineering Programme 
Universiti Teknologi PETRONAS 
in partial fulfilment of the requirement for the 
BACHELOR OF ENGINEERING (Hons) 
(ELECTRICAL AND ELECTRONCIS ENGINEERING) 
(Main Supervisor: Assoc. Prof. Dr. lrraivan Elamvazuthi) 




CERTIFICATION OF ORGINALITY 
This is to certify that I am responsible for the work submitted in this project, that the 
original work is my own except as specified in the references and 
acknowledgements, and that the original work contained herein have not been 




This report presents the detailed design of both Type-1 Fuzzy logic PI controller and 
Type-2 Fuzzy Logic PI controller to control the speed of a DC servomotor. Both 
controllers are explored extensively in terms of number and type of membership 
functions and the defuzzification technique used. Rise time, Settling time, Percent 
overshoot and Integral Absolute error are used to judge between controllers during a 
unity step response, load disturbance and noise disturbance. 
Using Simulink Matlab, simulation to show the behavior of the DC servomotor will 
be carried; to compare type-2 fuzzy logic against conventional type-1. Moreover, 
explain the advantages and disadvantages of fuzzy logic over conventional PID 
controllers. 
A DC servo motor model was built and the performance of a PID controlled system 
was simulated. Afterwards, type-1 fuzzy logic controller was simulated to determine 
the system performance. Moreover, both types of controllers were compared against 
each other to determine the advantages and disadvantages of both. Furthermore, 
type-1 fuzzy logic controller was explored further where judgment of the 
performance of the system was carried by varying the number of membership 
functions, type of membership functions and defuzzification methods. Afterwards, 
type-2 fuzzy logic controller was simulated and explored in the same manner as type-
1 fuzzy logic controller. Both controllers were compared to analyze the advantages 
and disadvantages of each. 
A comparative analysis with the conventional type-lfuzzy logic PI controller shows 
that overall, type-2 showed much improved results. This improvement is evident 
when it comes to handling ofload disturbance and noise added to the system. 
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